Motor and cognitive impairment in a mouse model of ischemic carotid artery disease.
We have recently established a novel mouse model of bilateral common carotid artery gradual occlusion. This model serves as a mimic of severe carotid artery disease with multiple cerebral infarctions induced by cerebrovascular insufficiency. In this study, we examined whether locomotor and cognitive impairment was induced in these mice using a test battery for neurological and cognitive functions. Adult C57BL/6J male mice were subjected to either ameroid constrictor (AC) placement to gradually narrow the bilateral common carotid arteries or to sham surgery. At 28 days post-surgery, locomotor activity was assessed by rotarod and wire hang tests, and cognitive function was assessed using the Y-maze and Morris water maze tests. Rotarod and wire hang tests showed a significantly shorter latency to fall in mice subjected to the placement of ACs compared with sham surgery mice. AC-implanted mice showed significant impairments in working memory on the Y-maze test and in spatial learning and reference memory on the Morris water maze test. Therefore, the current mouse model with AC placement on the bilateral common carotid arteries showed locomotor disability, learning deficits, and memory impairment, which well-replicated the outcomes of patients with ischemic carotid artery disease. This model will be useful for investigating the mechanisms underlying the neurological and cognitive deficits following cerebrovascular insufficiency and for exploring pharmacological interventions for stroke patients with severe carotid artery disease.